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ABSTRACT
INTRODUCTION: Approximately 1/100 pregnancies are ectopic, with the conceptus usually implanting in the fallopian tube. Some ectopic
pregnancies resolve spontaneously, but others continue to grow and can lead to rupture of the tube. Risks are higher in women who smoke
or have damage to the fallopian tubes due to pelvic infections, surgery, or previous ectopic pregnancy. METHODS AND OUTCOMES: We
conducted a systematic overview aiming to answer the following clinical question: What are the effects of treatments for unruptured tubal
ectopic pregnancy on subsequent fertility? We searched: Medline, Embase, The Cochrane Library, and other important databases up to
September 2014 (BMJ Clinical Evidence overviews are updated periodically; please check our website for the most up-to-date version of
this overview). RESULTS: At this update, searching of electronic databases retrieved nine studies. After deduplication and removal of
conference abstracts, nine records were screened for inclusion in the overview. Appraisal of titles and abstracts led to the exclusion of six
studies and the further review of three full publications. Of the three full articles evaluated, no systematic reviews and one RCT were added
at this update. We performed a GRADE evaluation for three PICO combinations. CONCLUSIONS: In this systematic overview we present
information relating to the effectiveness and safety of the following interventions for unruptured tubal ectopic pregnancy on subsequent fer-
tility: expectant management, methotrexate, salpingotomy, and salpingectomy.

QUESTIONS

What are the effects of treatments for unruptured tubal ectopic pregnancy on subsequent fertility?. . . . . . . . . . 4

INTERVENTIONS

TREATMENTS FOR UNRUPTURED TUBAL ECTOPIC
PREGNANCY

 Likely to be beneficial

Methotrexate (equally effective as salpingotomy; un-
known compared with salpingectomy) . . . . . . . . . . . 5

Salpingectomy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Salpingotomy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

 Unknown effectiveness

Expectant management . . . . . . . . . . . . . . . . . . . . . . 4

Covered elsewhere in Clinical Evidence

Chlamydia (uncomplicated, genital)

Key points

• Approximately 1 in 100 pregnancies are ectopic, with the conceptus usually implanting in the fallopian tube. Some
tubal ectopic pregnancies resolve spontaneously, but others continue to grow and can lead to rupture of the tube.

Risks for ectopic pregnancy are higher in women with damage to the fallopian tubes because of pelvic infections,
pelvic surgery, or previous ectopic pregnancy, and in smokers.

The intrauterine device (IUD) does not increase the absolute risk of ectopic pregnancy, but pregnancy that does
occur with IUD use is more likely to be ectopic than intrauterine.

• With earlier diagnosis and better access to care, mortality linked to an ectopic pregnancy has reduced significantly
in developed countries.The concern has now shifted to the issues of preserving future fertility prospects. However,
there is uncertainty over which treatment option is superior.

• For this overview, we have focused on the outcomes of subsequent fertility/pregnancy for haemodynamically stable
women with unruptured tubal ectopic pregnancy.

• About 15% to 40% of ectopic pregnancies may be suitable for non-surgical management (expectant management
or methotrexate treatment).

• Observational studies suggest that expectant management of unruptured ectopic pregnancies in selected women
who are clinically stable may lead to similar subsequent intrauterine pregnancy rates as those seen in studies of
surgical interventions, but few studies have been done.

For this overview, we evaluated evidence from RCTs and systematic reviews of RCTs only.

We found no RCTs comparing expectant management with methotrexate, salpingotomy, or salpingectomy for
women with unruptured tubal ectopic pregnancies.

• Methotrexate seems equally effective as salpingotomy in terms of subsequent intrauterine or ectopic pregnancy
rates in women with small unruptured tubal pregnancies.

We found no clinically important results from RCTs about methotrexate compared with salpingectomy.

• It is unknown whether one surgical intervention (salpingotomy or salpingectomy) is superior over the other with
respect to future fertility prospects.

We found one RCT comparing salpingectomy and salpingotomy that found similar rates of subsequent intrauterine
pregnancy in women with ectopic pregnancy desiring future fertility and with a healthy contralateral fallopian tube.
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Either salpingotomy or salpingectomy may be offered to a woman with an unruptured ectopic pregnancy where
there is a healthy contralateral fallopian tube. In practice, the choice of surgical option is influenced by surgical
experience and the woman's own preferences.

Also, in practice, salpingotomy is generally preferred to salpingectomy if the contralateral fallopian tube is diseased,
because the cumulative intrauterine pregnancy rate is higher than after salpingectomy in this group of patients.

• Salpingotomy by laparoscopy or by laparotomy seem equally effective in terms of subsequent intrauterine pregnancy
rates.

Salpingotomy by laparoscopy may lead to fewer complications and shorter recovery times compared with salpin-
gotomy by laparotomy, but may also be less likely to remove all trophoblastic tissue.

Clinical context

GENERAL BACKGROUND
With improvements in diagnosis and better access to care, mortality linked to an ectopic pregnancy has reduced
significantly in developed countries. The preservation of the woman's subsequent fertility has become one of the
key objectives in the treatment of unruptured ectopic pregnancy. It has remained unclear which interventions,
specifically expectant management, methotrexate, salpingotomy, and salpingectomy, provide better future fertility
prospects.

FOCUS OF THE REVIEW
The focus of this overview is to compare the existing treatments for unruptured ectopic pregnancy with respect to
their impact on natural fertility and future pregnancy rates.

COMMENTS ON EVIDENCE
There are limited high-quality data investigating all of the existing treatments for unruptured ectopic pregnancy with
respect to their impact on natural fertility and future pregnancy rates. Very few RCTs have compared individual
medical and surgical treatments for ectopic pregnancy with respect to future fertility prospects. However, the limited
evidence supports the view that salpingotomy and salpingectomy are equally beneficial in women desiring future
fertility.

SEARCH AND APPRAISAL SUMMARY
The update literature search for this overview was carried out from the date of the last search, July 2011, to
September 2014. For more information on the electronic databases searched and criteria applied during assessment
of studies for potential relevance to the overview, please see the Methods section. Searching of electronic databases
retrieved nine studies. After deduplication and removal of conference abstracts, nine records were screened for in-
clusion in the overview. Appraisal of titles and abstracts led to the exclusion of six studies and the further review of
three full publications. Of the three full articles evaluated, no systematic reviews and one RCT were added at this
update.

DEFINITION Ectopic pregnancy is defined as a conceptus implanting outside the uterine endometrium. The
most common implantation site is within the fallopian tube (96%), followed by ovarian (3%) and
abdominal (1%) sites.The sites of tubal implantation in descending order of frequency are ampulla
(73%), isthmus (13%), fimbrial (12%), and interstitial (3%). [1]  Population In this systematic
overview, we consider haemodynamically stable women with unruptured tubal ectopic pregnancy,
diagnosed by either non-invasive or invasive techniques.

INCIDENCE/
PREVALENCE

About 10,000 ectopic pregnancies are diagnosed annually in the UK. The incidence of ectopic
pregnancy in the UK is 11.1/1000 pregnancies. [2]  Differing rates are reported in other countries
such as Norway (14.9/1000), Australia (16.2/1000), and the US (6.4/1000). [3] [4] [5]  Since 1994,
the overall rates of ectopic pregnancy and resulting mortality (0.35/1000 ectopic pregnancies from
2003–2005) have been static in the UK. [4]  Until recently, most epidemiological studies failed to
distinguish between ectopic pregnancies occurring in women who did not use contraception (repro-
ductive failure) and women who used contraception (contraceptive failure). [6] [7]  A French popu-
lation study undertaken from 1992 to 2002 found that, over the duration of the study, the rate of
reproductive-failure ectopic pregnancies increased by 17%, whereas the rate of contraceptive-
failure ectopic pregnancies decreased by 29%. [7]  Increasing rates of chlamydia infection, smoking,
and assisted reproductive technology use may have contributed to the disproportionate increase
in the reproductive-failure ectopic pregnancies. Widespread use of dedicated early pregnancy-as-
sessment units and non-invasive diagnostic algorithms are likely to have contributed to increasing
rates of ectopic pregnancy diagnosis. [8] [9]
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AETIOLOGY/
RISK FACTORS

The aetiology of ectopic pregnancy is unclear. Ectopic pregnancy arising from reproductive or
contraceptive failure should be considered as separate entities with differing aetiology, risk factors,
and reproductive outcomes. [6] [7] [10] [11] [12] The main risk factors for reproductive-failure ectopic
pregnancy are: previous ectopic pregnancy, previous pelvic inflammatory disease, previous pelvic
and tubal surgery, infertility, smoking, and use of assisted conception. [6] [13] [14] The main risk
factor for contraceptive-failure ectopic pregnancy is intrauterine device (IUD) failure. IUDs do not
increase the absolute risk of ectopic pregnancy, but a pregnancy occurring with an IUD is more
likely to be ectopic than intrauterine. Other risk factors for ectopic pregnancy include prior sponta-
neous miscarriage, endometriosis, uterotubal anomalies, and prior in utero exposure to diethylstilbe-
strol. However, less than half of diagnosed ectopic pregnancies are associated with risk factors.
[15]

PROGNOSIS Ectopic pregnancies As the pregnancy advances, tubal pregnancies may either diminish in size
and spontaneously resolve, or increase in size and eventually lead to tubal rupture, with consequent
maternal morbidity and mortality. There are no reliable clinical, sonographic, or biological markers
(e.g., serum beta hCG or serum progesterone) that can predict rupture of tubal ectopic pregnancy.
[16] [17]  Maternal mortality following ectopic pregnancy is an uncommon short-term outcome in
resource-rich countries.The 2006–2008 UK Confidential Enquiry into Maternal Deaths cited ectopic
pregnancy as a cause of six maternal deaths (0.26/100,000 pregnancies). [18]  Short-term maternal
morbidity relates to pain, transfusion requirement, and operative complications. Primary treatment
success (i.e., elimination of tubal pregnancy) and long-term fertility outcomes depend on the clinical
characteristics of the ectopic pregnancy (e.g., whether the ectopic pregnancy occurred in a woman
using contraception or not, tubal rupture or not, contralateral tubal disease, history of infertility, age
of the woman) and the type of medical or surgical treatment chosen. A 10-year follow-up of ectopic
pregnancies showed that the rate of repeat ectopic pregnancy was much higher in women with an
IUD in place at the time of the index ectopic pregnancy, compared with women whose ectopic
pregnancy was not associated with IUD use. By contrast, the rate of intrauterine pregnancy was
1.7 times higher (fecundity rate ratio [FRR] 1.7, 95% CI 1.3 to 2.3) in women who had an IUD in
place at the time of the index ectopic pregnancy compared with women whose index ectopic
pregnancy was not associated with IUD use. [10]  Short- and long-term consequences on health-
related quality of life and psychological issues (e.g., bereavement) are also important, but are rarely
quantified. Pregnancies of unknown location (PUL) PUL is the absence of pregnancy localisation
(either intrauterine or extrauterine) by transvaginal sonography when serum beta hCG levels are
above the discriminatory zone (1000–1500 IU/L). One observational study of pregnancies of unknown
location has shown that 55% spontaneously resolve, 34% are subsequently diagnosed as viable,
and 11% are subsequently diagnosed as ectopic pregnancies. [19] Subsequent fertility and in-
trauterine pregnancy There is uncertainty about whether conservative or surgical treatment for
ectopic pregnancy offers a potentially better fertility outcome. The focus of this overview is to
compare all of the existing treatments for unruptured ectopic pregnancy with respect to their impact
on natural fertility and pregnancy rate.

AIMS OF
INTERVENTION

Short term: primary treatment success; to reduce maternal morbidity and mortality related to ectopic
pregnancy (tubal rupture and haemorrhage) or the treatment method used (e.g., surgical complica-
tions, medical drug toxicity) or both. Long term (all women): to reduce risk of recurrent ectopic
pregnancy. Long term (for subgroup of women desiring subsequent pregnancy): to maximise the
chance of future intrauterine pregnancy and live birth rate from unassisted spontaneous conception
or following use of assisted reproductive technology techniques (e.g., in vitro fertilisation).

OUTCOMES Subsequent pregnancy (future fertility/spontaneous intrauterine pregnancy; live birth rate); adverse
effects (ectopic pregnancy recurrence, failure to conceive spontaneously, assisted conception
[IVF] rate following treatment).

METHODS Search strategy  BMJ Clinical Evidence search and appraisal September 2014. Databases used
to identify studies for this systematic overview include: Medline 1966 to September 2014, Embase
1980 to September 2014, The Cochrane Database of Systematic Reviews, 2014, issue 9 (1966
to date of issue), the Database of Abstracts of Reviews of Effects (DARE), and the Health Technol-
ogy Assessment (HTA) database. Inclusion criteria Study design criteria for inclusion in this
overview were systematic reviews and RCTs published in English, open or blinded studies accept-
able, and containing 20 or more individuals. There was no minimum length of follow-up. BMJ
Clinical Evidence does not necessarily report every study found (e.g., every systematic review).
Rather, we report the most recent, relevant, and comprehensive studies identified through an
agreed process involving our evidence team, editorial team, and expert contributors. Evidence
evaluation A systematic literature search was conducted by our evidence team, who then assessed
titles and abstracts, and finally selected articles for full text appraisal against inclusion and exclusion
criteria agreed a priori with our expert contributors. In consultation with the expert contributors,
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studies were selected for inclusion and all data relevant to this overview extracted into the benefits
and harms section of the overview. In addition, information that did not meet our predefined criteria
for inclusion in the benefits and harms section, may have been reported in the 'Further information
on studies' or 'Comment' section. Adverse effects All serious adverse effects, or those adverse
effects reported as statistically significant, were included in the harms section of the overview. Pre-
specified adverse effects identified as being clinically important were also reported, even if the results
were not statistically significant: ectopic pregnancy recurrence; failure to conceive spontaneously;
assisted conception (IVF) rate following treatment. Although BMJ Clinical Evidence presents data
on selected adverse effects reported in included studies, it is not meant to be, and cannot be, a
comprehensive list of all adverse effects, contraindications, or interactions of included drugs or in-
terventions. A reliable national or local drug database must be consulted for this information.
Comment and Clinical guide sections In the Comment section of each intervention, our expert
contributors may have provided additional comment and analysis of the evidence, which may include
additional studies (over and above those identified via our systematic search) by way of background
data or supporting information. As BMJ Clinical Evidence does not systematically search for studies
reported in the Comment section, we cannot guarantee the completeness of the studies listed there
or the robustness of methods. Our expert contributors add clinical context and interpretation to the
Clinical guide sections where appropriate. Structural changes this update At this update, we
have removed the following previously reported question: What treatments improve outcomes in
women with unruptured tubal ectopic pregnancy? We have added the following question: What
are the effects of treatments for unruptured tubal ectopic pregnancy on subsequent fertility? Data
and quality To aid readability of the numerical data in our reviews, we round many percentages
to the nearest whole number. Readers should be aware of this when relating percentages to
summary statistics such as relative risks (RRs) and odds ratios (ORs). BMJ Clinical Evidence does
not report all methodological details of included studies. Rather, it reports by exception any
methodological issue or more general issue which may affect the weight a reader may put on an
individual study, or the generalisability of the result. These issues may be reflected in the overall
GRADE analysis. We have performed a GRADE evaluation of the quality of evidence for interven-
tions included in this review (see table, p 15 ). The categorisation of the quality of the evidence
(high, moderate, low, or very low) reflects the quality of evidence available for our chosen outcomes
in our defined populations of interest. These categorisations are not necessarily a reflection of the
overall methodological quality of any individual study, because the Clinical Evidence population
and outcome of choice may represent only a small subset of the total outcomes reported, and
population included, in any individual trial. For further details of how we perform the GRADE eval-
uation and the scoring system we use, please see our website (www.clinicalevidence.com).

QUESTION What are the effects of treatments for unruptured tubal ectopic pregnancy on subsequent
fertility?

OPTION EXPECTANT MANAGEMENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Tubal ectopic pregnancy, see table, p 15 .

• We found no direct information from RCTs about expectant management compared with methotrexate, salpingo-
tomy, or salpingectomy in the treatment of women with unruptured tubal ectopic pregnancies.

Benefits and harms

Expectant management versus salpingectomy or salpingotomy:
We found no systematic review or RCTs.

-

-

Expectant management versus methotrexate:
We found no systematic review or RCTs.

-

-

-

-

Comment: We excluded one cohort study, [20]  which suggested that expectant management of unruptured
ectopic pregnancies might lead to similar subsequent intrauterine pregnancy rates compared with
surgery (51% pregnancy rate with expectant management v 63% with salpingectomy or salpingo-
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tomy). Another cohort study [21]  also reported intrauterine pregnancy rates of 41/49 (84%) with
expectant management and 62/97 (64%) with salpingectomy (OR 2.89, 95% CI 1.22 to 6.86).
Overall, there is conflicting evidence from observational studies on how expectant management
affects primary treatment success and future fertility outcomes compared with surgically treated
ectopic pregnancy. [22]

Expectant management is confined to a selected subgroup of unruptured ectopic pregnancies.
Data for expectant management have sometimes derived from retrospective studies with different
inclusion criteria (e.g., ectopic size, serum beta hCG level, presence of fetal cardiac activity) that
contribute to bias in the methods used and preclude effective statistical comparison. A multi-centre
RCT comparing expectant management with systemic methotrexate for women with unruptured
ectopic pregnancy or pregnancy of unknown location with low but plateauing serum hCG concen-
trations demonstrated no difference in primary treatment success rate (59% with expectant man-
agement v 76% with single-dose methotrexate, RR 1.3, CI 0.9 to 1.8). This trial did not report on
fertility outcomes. [23]

Expectant management in studies with no control group
We found one non-systematic review (15 prospective cohort studies, 482 women with ectopic
pregnancy who were described as 'stable' or 'well'), which found a mean rate of 67% (range
47%–82%) for successful expectant management of ectopic pregnancy. [24] The review also reported
that rates of tubal patency were 57/74 (77%), subsequent intrauterine pregnancy were 42/62 (68%),
and repeat ectopic pregnancy were 6/47 (13%). One prospective cohort study (107 clinically stable
women with non-viable pregnancies and no signs of haematoperitoneum) found that 75/107 (70%)
of ectopic pregnancies resolved spontaneously. [25]  Another prospective cohort study (30 women
who wanted to become pregnant again) found tubal patency in 28/30 (93%) women, subsequent
intrauterine pregnancy in 21/24 (88%) women, and repeat ectopic pregnancy in 1/24 (4%) women.
[26] The review reported that 2.5% of women had a tubal rupture in one of the cohort studies. [24]

The two cohort studies gave no information on adverse effects. [25] [26]

Clinical guide
Cases considered to be suitable for expectant management should conform to strict criteria. Sug-
gestions include: non-invasive diagnosis of ectopic pregnancy, unruptured ectopic pregnancy,
haemodynamic stability of the woman, less than 100 mL of fluid in the pouch of Douglas, initial
beta hCG level less than 1000 IU/L (when the success rate increases to 80%), [24]  consecutive
serial serum beta hCG levels showing spontaneous decline, no worsening of symptoms (especially
abdominal pain and vaginal bleeding) during this interval, and the woman understanding the need
for ongoing surveillance. [27] These factors have been verified as favourable prognostic signs in
observational studies. [24]  Prospective and retrospective observational studies have suggested
that low serum progesterone (<20 nanomol/L) and an increased rate of decline of beta hCG level
are important predictors of successful expectant management in pregnancies of unknown location.
[19] [28] [29] [30] [31] There is no quantifiable harm in expectant management because intervention
is absent. However, harm would arise if primary treatment fails or tubal rupture ensues. Expectant
management necessitates regular surveillance until normalisation of clinical, ultrasound, and beta
hCG variables. Despite adequately declining serum beta hCG concentrations, the risks of tubal
rupture and persistent trophoblast remain. Tubal rupture has been reported with serum beta hCG
levels less than 50 IU/L. [32] [33]

OPTION METHOTREXATE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Tubal ectopic pregnancy, see table, p 15 .

• Methotrexate (single or multiple dose) seems to be equally effective as salpingotomy in terms of subsequent in-
trauterine or ectopic pregnancy rates in women with small unruptured tubal pregnancies.

• We found no clinically important results from RCTs about methotrexate compared with salpingectomy or with
expectant management in women with ectopic pregnancies.

Benefits and harms

Methotrexate (single or multiple dose) versus salpingotomy:
We found two systematic reviews (search dates 2006; [34]  and 2007, [35]  6 RCTs) comparing systemic methotrexate
with salpingotomy. The second review included the same RCTs as the first review, performed a similar analysis, and
came to similar conclusions. We have, therefore, reported the later review in detail. [35] We have reported the earlier
review only where it reported additional data not reported by the later review. We found one subsequent RCT. [36]

For general comments on adverse effects, see Comment, p 5 .

-
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Subsequent pregnancy
Methotrexate (single or multiple dose) compared with salpingotomy Methotrexate seems equally as effective as
salpingotomy at increasing subsequent intrauterine pregnancy rates in women with small unruptured tubal pregnancies
(moderate-quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Subsequent intrauterine pregnancy

Not significant

RR 1.01

95% CI 0.66 to 1.54

Subsequent intrauterine preg-
nancy rates

18/40 (45%) with single-dose
methotrexate (intramuscular)

Haemodynamically
stable women,
each with small
unruptured tubal
pregnancy

[35]

Systematic
review

29/58 (50%) with salpingotomy
(by laparoscopy)

3 RCTs in this
analysis

Not significant

RR 0.88

95% CI 0.49 to 1.60

Subsequent intrauterine preg-
nancy rates

12/34 (35%) with multiple-dose
methotrexate (intramuscular)

74 haemodynami-
cally stable wom-
en, each with a la-
paroscopically
confirmed unrup-
tured tubal preg-
nancy

[35]

Systematic
review

16/40 (40%) with salpingotomy
(by laparoscopy)

Data from 1 RCT

Not significant

HR 1.41

95% CI 0.88 to 2.26

Cumulative rates of sponta-
neous intrauterine pregnancy

with single-dose methotrexate

106 women with
ectopic pregnancy

[36]

RCT

P = 0.15
with laparoscopic salpingotomy

Study was underpowered; see
Further information on studiesAbsolute results reported graphi-

cally

-

Adverse effects

-

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Repeat ectopic pregnancy

Not significant

OR 0.54

95% CI 0.12 to 2.44

Repeat ectopic pregnancy
rates

2/40 (5%) with single-dose
methotrexate (intramuscular)

Haemodynamically
stable women,
each with small
unruptured tubal
pregnancy

[34]

Systematic
review

7/58 (12%) with salpingotomy
(by laparoscopy)

3 RCTs in this
analysis

Not significant

OR 0.87

95% CI 0.19 to 4.12

Repeat ectopic pregnancy
rates

3/34 (9%) with multiple-dose
methotrexate (intramuscular)

74 haemodynami-
cally stable wom-
en, each with a la-
paroscopically
confirmed unrup-
tured tubal preg-
nancy

[34]

Systematic
review

4/40 (10%) with salpingotomy (by
laparoscopy)

Data from 1 RCT

-

No data from the following reference on this outcome. [35] [36]

-

-

Methotrexate versus salpingectomy:
We found no RCTs or systematic reviews.
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-

-

Methotrexate versus expectant management:
We found no RCTs or systematic reviews.

-

-

-

Further information on studies
[34] One RCT identified by the review found that physical functioning (measured by Short Form-36 [SF-36] Health

Survey: 0 = worst, 100 = best) was significantly better with single-dose methotrexate compared with salpingo-
tomy at 4 and 10 days (4 days: 73 with methotrexate v 43 with salpingotomy, P = 0.001; 10 days: 93 with
methotrexate v 70 with salpingotomy, P = 0.006). [37]  Another RCT identified by the review found that a variety
of quality-of-life scores were significantly lower with multiple-dose methotrexate compared with salpingotomy
at 2 weeks (Medical Outcomes Study: 0 = worst, 100 = best; role function: 29 with methotrexate v 51 with
salpingotomy; social function: 45 with methotrexate v 68 with salpingotomy; health perceptions: 52 with
methotrexate v 63 with salpingotomy; P <0.05 for all these comparisons). [38]

[36] The RCT reported that inclusion was stopped after 3.5 years because of recruitment problems, and that the
study was underpowered.

-

-

Comment: Adverse effects
The frequency of methotrexate complications is similar to that with laparoscopy. [39]  However, the
nature of the complications differs, with serious complications of laparoscopy having greater mor-
bidity and mortality than those related to methotrexate. Women who experienced adverse effects
were more likely to have successful treatment, regardless of whether they received a single- or
multiple-dose methotrexate regimen. [40]  Although drug adverse effects are prevalent, they are
usually self-limiting and relatively minor, and include nausea, vomiting, gastritis, diarrhoea, abdom-
inal pain, oral mucositis, pneumonitis, bone marrow suppression, and abnormal liver function. Case
reports have described other rare but serious complications (life-threatening neutropenia and fever;
[41]  anaphylaxis; [42]  haematosalpinx and pelvic haematocoele; [43]  and death due to multi-organ
failure). [44]  One meta-analysis of single-dose methotrexate treatment reported adverse effects in
24% (95% CI 9% to 47%) of women, and 10% (95% CI 7% to 14%) had a ruptured ectopic preg-
nancy. [45]

Clinical guide
The primary treatment success rate of systemic methotrexate (single- or multiple-dose regimens)
in treating ectopic pregnancies has been reported by some meta-analyses as 87% (range
75%–90%), [39]  84%, [45]  and 89%. [40] The risk of persistent trophoblast has been reported as
18% (range 6%–31%). [34]  Despite the use of the term 'single-dose methotrexate regimen', repeat
doses are permitted every 7 days if there is an inadequate decrease in beta hCG levels. Furthermore,
a meta-analysis found that two or more doses were required in 14% of women receiving single-
dose methotrexate. [40]  One retrospective study (93 women) reported 2-year subsequent cumulative
intrauterine pregnancy rates of 67% and repeat ectopic pregnancy rates of 24%. [46]

Prospective studies suggest that around 25% to 40% of non-invasively diagnosed ectopic pregnan-
cies are suitable for non-surgical (methotrexate or expectant) management. [37] [47] [48] [25] The
criteria necessary for methotrexate treatment have been agreed by the Royal College of Obstetri-
cians and Gynaecologists, and include: non-invasive diagnosis of ectopic pregnancy; haemody-
namic stability with no signs of tubal rupture; an ectopic mass less than 3.5 cm in diameter, and
no sign of fetal cardiac activity; a beta hCG level exceeding no more than 3000 IU/L; no medical
contraindications to methotrexate use; and assurance from the woman to attend frequent outpatient
follow-up visits. [27]  Observational (prospective and retrospective) studies have suggested higher
primary treatment success of methotrexate with ectopic pregnancies that have low pre-treatment
beta hCG levels (preferably, <1000 IU/L). [37] [49] [50] [51] [52] [53] [54] [55]  A meta-analysis of
five observational studies reported that treatment failure with methotrexate was increased if the
initial pre-treatment hCG exceeded 5000 IU/L. [56]  One population-based study found that previous
use of combined oral contraception and initial hCG levels (>1300 IU/L) were associated with
treatment failure of methotrexate. [57]  One prospective cohort study found that success rates were
significantly associated with size of gestational mass and recommended that women with gesta-
tional mass greater than 3 cm should be followed up more carefully. [58]  Another prospective cohort
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study found that pre-treatment hCG ratio was significantly associated with failure rate. [59]  Other
factors reported to be associated with methotrexate success include ectopic pregnancies that have
absent fetal embryo, [60]  absent fetal cardiac activity, [51] [61]  absent yolk sac identified by sonog-
raphy, [62] [63]  no prior history of treated ectopic pregnancy, [61]  women with no pelvic pain, [53]

and no previous history of infertility. [46] Therefore, outcomes of methotrexate should be compared
against other tube-conserving methods (salpingotomy and expectant management). See also
Comment under Expectant management, p 4 .

OPTION SALPINGECTOMY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Tubal ectopic pregnancy, see table, p 15 .

• Salpingectomy and salpingotomy show similar rates of subsequent intrauterine pregnancy in women with ectopic
pregnancy desiring future pregnancy; however, we only found one RCT and this only included women with a
healthy contralateral fallopian tube.

• We found no clinically important results from RCTs or systematic reviews comparing salpingectomy with
methotrexate, or with expectant management.

Benefits and harms

Salpingectomy versus salpingotomy:
We found one RCT (446 women) comparing salpingectomy with salpingotomy in women with tubal pregnancy
scheduled for surgery (all women had healthy contralateral fallopian tubes). [64]  See the Further information on
studies and Comment, p 8  sections.

-

Subsequent pregnancy
Salpingectomy compared with salpingotomy Salpingectomy and salpingotomy seem to be associated with similar
rates of subsequent intrauterine pregnancy by natural conception after surgery (moderate-quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Ongoing pregnancy rate by natural conception

Not significant

Fecundity rate ratio (FRR) 1.06

95% CI 0.81 to 1.38

Cumulative ongoing pregnancy
rate by natural conception , 36
months

446 women with
tubal pregnancy
scheduled for
surgery (tubal

[64]

RCT

P = 0.67861% with salpingotomypregnancy con-
firmed during 56% with salpingectomy
surgery; all women

Absolute results reported graphi-
cally

had healthy con-
tralateral fallopian
tube)

-

Adverse effects

-

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Repeat ectopic pregnancy

Not significant

RR 1.6

95% CI 0.8 to 3.3

Repeat ectopic pregnancy

18/215 (8%) with salpingotomy

446 women with
tubal pregnancy
scheduled for
surgery (tubal

[64]

RCT

P = 0.1912/231 (5%) with salpingectomy
pregnancy con-
firmed during
surgery; all women
had healthy con-
tralateral fallopian
tube)

© BMJ Publishing Group Ltd 2015. All rights reserved. ........................................................... 8

Tubal ectopic pregnancy
P

reg
n

an
cy an

d
 ch

ild
b

irth



Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Assisted conception (IVF) rate following treatment

Not significant

RR 3.8

95% CI 0.8 to 17.9

IVF rate , following treatment

7/215 (3%) with salpingotomy

446 women with
tubal pregnancy
scheduled for
surgery (tubal

[64]

RCT

P = 0.102/231 (1%) with salpingectomy
pregnancy con-
firmed during
surgery; all women
had healthy con-
tralateral fallopian
tube)

-

-

Salpingectomy versus methotrexate:
We found no RCTs or systematic reviews. See Comment section, p 8 .

-

-

Salpingectomy versus expectant management:
We found no RCTs or systematic reviews.

-

-

Salpingectomy by laparoscopy versus salpingectomy by laparotomy:
We found no RCTs or systematic reviews.

-

-

-

Further information on studies
[64] In this RCT, 231 women were allocated to salpingectomy and 215 to salpingotomy. Of the 215 women allocated

to salpingotomy, 164 (76%) women underwent the assigned treatment, with the remainder (51 women) receiving
salpingectomy. In most cases (43 women), conversion to salpingectomy was deemed necessary because of
persistent tubal bleeding, three women had suspected bleeding, and five had persistent trophoblast.

-

-

Comment: We identified one multi-centre RCT, which was not included in this overview as it fell outside our
inclusion criteria because of the combination of interventions used. [65]  However, we have included
it in this Comment section for interest.

The RCT compared fertility rates in women 2 years after treatment for ectopic pregnancy. Women
were divided into two arms according to the characteristics of the ectopic pregnancy. In the first
arm, women with stable ectopic pregnancy were randomly allocated either to salpingectomy plus
an intramuscular methotrexate injection (n = 97) or to an intramuscular methotrexate injection alone
(n = 110). In the second arm, the trial studied women with unstable ectopic pregnancies, which did
not meet our criteria for inclusion for this overview. The cumulative intrauterine pregnancy rates
after 2 years of follow-up in the first arm were 67% after medical treatment with methotrexate alone
and 71% after salpingectomy plus methotrexate. These rates were not statistically different, with
the log-rank test equal to 0.83 (P = 0.36) and a HR 0.85 (CI 0.59 to 1.22). There was no difference
in ectopic pregnancy recurrences between groups (P = 0.58).

We have excluded several retrospective and prospective observational cohort studies that have
compared the effects of salpingectomy with salpingotomy [10] [66] [67] [68] [69]  or with methotrexate
[10] [67]  on rates of subsequent spontaneous intrauterine pregnancy in women with unruptured
tubal ectopic pregnancy and desiring future fertility. The findings of these studies suggested no
difference in subsequent intrauterine pregnancy rates following salpingectomy compared with
salpingotomy, or salpingectomy compared with methotrexate.

© BMJ Publishing Group Ltd 2015. All rights reserved. ........................................................... 9
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Clinical guide
In practice, the choice of surgical option is influenced by surgical experience, the woman's own
preferences, and the condition of the contralateral fallopian tube.

OPTION SALPINGOTOMY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Tubal ectopic pregnancy, see table, p 15 .

• Salpingotomy and salpingectomy show similar rates of subsequent intrauterine pregnancy in women with ectopic
pregnancy desiring future pregnancy; however, we only found one RCT and this only included women with a
healthy contralateral fallopian tube.

• Salpingotomy by laparoscopy and salpingotomy by laparotomy seem equally effective at increasing subsequent
intrauterine pregnancy rates.

• Salpingotomy by laparoscopy may lead to fewer complications and shorter recovery times compared with salp-
ingotomy by laparotomy but may also be less likely to remove all the trophoblast.

• Salpingotomy seems equally as effective as methotrexate (single or multiple dose) at increasing subsequent in-
trauterine or ectopic pregnancy rates in women with small unruptured tubal pregnancies.

• We found no direct information from RCTs about salpingotomy compared with expectant management in women
with unruptured tubal ectopic pregnancies.

Benefits and harms

Salpingotomy by laparoscopy versus salpingotomy by laparotomy:
We found two systematic reviews (search dates 2006; [34]  and 2007, [35]  2 RCTs, 165 haemodynamically stable
women with a small unruptured tubal pregnancy) comparing salpingotomy by laparoscopy with salpingotomy by la-
parotomy. The second review included the same RCTs as the first review, performed a similar analysis, and came
to similar conclusions. We have, therefore, reported the later review in detail. [35]  See Comment, p 10  for more in-
formation.

-

Subsequent pregnancy
Salpingotomy by laparoscopy compared with salpingotomy by laparotomy Salpingotomy by laparoscopy and salpin-
gotomy by laparotomy seem equally effective at increasing subsequent intrauterine pregnancy rates (moderate-
quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Subsequent intrauterine pregnancy

Not significant

RR 1.08

95% CI 0.80 to 1.48

Subsequent intrauterine preg-
nancy rates

35/61 (57%) with salpingotomy
by laparoscopy

Haemodynamically
stable women,
each with a small
unruptured tubal
pregnancy, who
desired future fertil-
ity

[35]

Systematic
review

35/66 (53%) with salpingotomy
by laparotomy

2 RCTs in this
analysis

Subgroup analysis

-

Adverse effects

-

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Repeat ectopic pregnancy

Not significant

RR 0.48

95% CI 0.16 to 1.49

Repeat ectopic pregnancy rate

4/61 (7%) with salpingotomy by
laparoscopy

Haemodynamically
stable women,
each with a small
unruptured tubal
pregnancy, who

[35]

Systematic
review

9/66 (14%) with salpingotomy by
laparotomydesired future fertil-

ity
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-

-

Salpingotomy versus salpingectomy:
See option on Salpingectomy, p 8 .

-

-

Salpingotomy versus expectant management:
See option on Expectant management, p 4 .

-

-

Salpingotomy versus methotrexate:
See option on Methotrexate, p 5 .

-

-

-

-

Comment: Laparoscopy or laparotomy surgical treatment of ectopic pregnancy
It has been suggested that laparoscopy incurs less blood loss and analgesic requirement, and has
a shorter duration of operation time, hospital stay, and convalescence time, compared with laparo-
tomy. [34]  Laparoscopic procedure leads to fewer pelvic adhesions compared with laparotomy,
which may result in higher future fertility rate; [70] [71]  however, a systematic review found no sta-
tistical difference in subsequent pregnancy rates following salpingotomy by laparoscopy or laparo-
tomy. [35]  One multi-centre observational study reported major surgical complication rates of
2.7/1000 for diagnostic laparoscopic procedures and 17.9/1000 for operative laparoscopy. [72] The
major complication to arise following operative laparoscopic procedures is injury to the bowel
(0.4–0.7/1000 cases) or to a major vessel (0.2/1000 cases). [73]  One non-systematic review found
that failure or rate of persistent ectopic pregnancy ranged from 3% to 20% in 10 cohort studies
comparing laparotomy salpingotomy with laparoscopic salpingotomy. [66]

One population-based study found that the failure rate of laparoscopic salpingotomy was 6.6%. [74]

It found that pre-therapeutic beta hCG levels (>1960 IU/L) were significantly associated with
treatment failure of laparoscopic salpingotomy.

Clinical guide
The surgeon's preference and operative experience, as well as patient-related factors (e.g., obesity,
previous abdominal surgery, known pelvic adhesions, haemodynamic instability) dictate whether
laparoscopy or laparotomy is preferred. These confounding factors may lead to an overestimation
of laparotomy-related complications in high operative-risk groups. [75]

GLOSSARY
Beta hCG The pregnancy hormone beta human chorionic gonadotrophin.

Contralateral tube The opposite tube to that affected by the ectopic pregnancy.

Discriminatory zone A serum beta hCG level at which it is assumed that all intrauterine pregnancies will be visualised
by transvaginal ultrasound. This may vary according to sonographic expertise, but is often between 1000 and
1500 IU/L.

Expectant management (ectopic pregnancy) A watch-and-wait policy in conjunction with close clinical, ultrasono-
graphic, and serum beta hCG surveillance.

Fecundity rate ratio (FRR) The fecundity rate represents the probability of spontaneous intrauterine pregnancy
(IUP) per time unit elapsed, and is derived from analysing the cumulative probability of pregnancy over the study
duration. Only women trying to conceive are included in the calculation, and women who have conceived using ad-
ditional treatments (e.g., in vitro fertilisation) are excluded until the start of their additional treatment. The FRR is the
ratio of fecundity between the test treatment (e.g., salpingotomy) and the reference treatment (e.g., salpingectomy).
A significant treatment difference between salpingotomy compared with salpingectomy is indicated if 1 is not included
in the 95% confidence interval (CI) for the FRR of salpingotomy compared with salpingectomy. Thus, an FRR of 1.9
for intrauterine pregnancy indicates that the probability of intrauterine pregnancy is 90% higher with salpingotomy
than with salpingectomy.

© BMJ Publishing Group Ltd 2015. All rights reserved. .......................................................... 11

Tubal ectopic pregnancy
P

reg
n

an
cy an

d
 ch

ild
b

irth



Fertility outcome This outcome represents the rates of subsequent intrauterine pregnancy, repeat ectopic pregnancy,
and live birth rate. Such pregnancies may either be spontaneous or be achieved through assisted reproductive
technology, and this should be stated clearly in the fertility outcome. Furthermore, fertility outcome rates differ ac-
cording to the ectopic pregnancy-associated reproductive and pathological characteristics and the treatment method
chosen.The denominator will differ in those women who desire future fertility and who are trying to conceive, compared
with those women taking contraceptive measures.

Moderate-quality evidence Further research is likely to have an important impact on our confidence in the estimate
of effect and may change the estimate.

Persistent trophoblast Suboptimal falling, increasing, or plateauing serum beta hCG concentrations following initial
ectopic pregnancy treatment for which additional treatment (surgical or medical) is needed.This rarely occurs following
salpingectomy, but may arise following salpingotomy, methotrexate, or expectant management.

Pregnancy of unknown location Absence of pregnancy localisation (either intrauterine or extrauterine) by
transvaginal sonography when serum beta hCG levels are below the discriminatory zone (1000–1500 IU/L). If there
is an absence of pregnancy localisation with the serum beta hCG above the discriminatory zone, then this, along
with other clinical, ultrasonographic, and serum beta hCG features, increases the likelihood of ectopic pregnancy.

Primary treatment success This is defined as progressive decline of serum beta hCG to undetectable levels following
initial treatment without reintervention (surgical or medical) for persistent trophoblast or supervening clinical sequelae
(e.g., tubal rupture or worsening clinical symptoms).

Salpingotomy A procedure in which the ectopic conceptus is removed from the affected tube through a linear incision
of the tube overlying the ectopic pregnancy. This incision is not surgically closed and is allowed to heal through
secondary intention. This surgical treatment conserves the affected tube.

Short Form-36 [SF-36] Health Survey Includes one multi-item scale that assesses eight health concepts: limitations
in physical activities because of health problems, limitations in social activities because of physical or emotional
problems, limitations in usual role activities because of physical health problems, bodily pain, general mental health
(psychological distress and wellbeing), limitations in usual role activities because of emotional problems, vitality
(energy and fatigue), and general health perceptions. The survey was constructed for self-administration by people
aged 14 years or older, and for administration by a trained interviewer in person or by telephone.

Tubal excision or salpingectomy The surgical removal of the tube affected by the ectopic pregnancy.

Tubal patency Freedom from obstruction; assessed by the passage of dye at hysterosalpingogram, or at second-
look laparoscopy, or by the passage of contrast media at transvaginal ultrasound. Only those cases that have been
managed by tubal preservation, rather than salpingectomy, are eligible for tubal patency testing.

SUBSTANTIVE CHANGES
Salpingectomy Condition restructured. One RCT added. [64]  Categorisation unchanged (likely to be beneficial).

Expectant management Condition restructured. No new evidence. Categorisation unchanged (unknown effective-
ness).

Methotrexate Condition restructured. No new evidence. Categorisation unchanged (likely to be beneficial).

Salpingotomy Condition restructured. No new evidence. Categorisation changed from 'beneficial' to 'likely to be
beneficial'.

REFERENCES
1. Bouyer J, Coste J, Fernandez H, et al. Sites of ectopic pregnancy: a 10 year

population-based study of 1800 cases. Hum Reprod
2002;17:3224–3230.[PubMed]

2. Bakken IJ, Skjeldestad FE. Incidence and treatment of extrauterine pregnancies
in Norway 1990–2001. Tidsskr Nor Laegeforen 2003;123:3016–3020. [In Norwe-
gian][PubMed]

3. Boufous S, Quartararo M, Mohsin M, et al. Trends in the incidence of ectopic
pregnancy in New South Wales between 1990–1998. Aust N Z J Obstet Gynaecol
2001;41:436–438.[PubMed]

4. Lewis, G. Saving Mothers’ Lives: reviewing maternal deaths to make motherhood
safer 2003–2005. London: CEMACH, 2007.

5. Hoover KW, Tao G, Kent CK. Trends in the diagnosis and treatment of ectopic
pregnancy in the United States. Obstet Gynecol 2010;115:495–502.[PubMed]

6. Bouyer J. Epidemiology of ectopic pregnancy: incidence, risk factors and out-
comes. J Gynecol Obstet Biol Reprod (Paris) 2003;32:S8–S17. [In
French][PubMed]

7. Coste J, Bouyer J, Ughetto S, et al. Ectopic pregnancy is again on the increase.
Recent trends in the incidence of ectopic pregnancies in France (1992–2002).
Hum Reprod 2004;19:2014–2018.[PubMed]

8. Condous G, Okaro E, Khalid A, et al.The accuracy of transvaginal ultrasonogra-
phy for the diagnosis of ectopic pregnancy prior to surgery. Hum Reprod
2005;20:1404–1409.[PubMed]

9. Mol BW, van Der Veen F, Bossuyt PM. Implementation of probabilistic decision
rules improves the predictive values of algorithms in the diagnostic management
of ectopic pregnancy. Hum Reprod 1999;14:2855–2862.[PubMed]

10. Bouyer J, Fernandez H, Coste J, et al. Fertility after ectopic pregnancy: 10-year
results in the Auvergne Registry. J Gynecol Obstet Biol Reprod (Paris)
2003;32:431–438. [In French][PubMed]

11. Virk J, Zhang J, Olsen J. Medical abortion and the risk of subsequent adverse
pregnancy outcomes. N Eng J Med 2007;357:648–653.[PubMed]

12. Barnhart KT, Sammel MD, Gracia CR, et al. Risk factors for ectopic pregnancy
in women with symptomatic first-trimester pregnancies. Fertil Steril
2006;86:36–43.[PubMed]

13. Ankum WM, Mol BW, van Der Veen F, et al. Risk factors for ectopic pregnancy:
a meta-analysis. Fertil Steril 1996;65:1093–1099.[PubMed]

14. Shaw JL, Dey SK, Cricthley HO, et al. Current knowledge of the aetiology of hu-
man tubal ectopic pregnancy. Hum Reprod Update 2010;16:432–444.[PubMed]

15. Dart RG, Kaplan B, Varaklis K. Predictive value of history and physical examina-
tion in patients with suspected ectopic pregnancy. Ann Emerg Med
1999;33:283–290.[PubMed]

16. Latchaw G, Takacs P, Gaitan L, et al. Risk factors associated with the rupture
of tubal ectopic pregnancy. Gynecol Obstet Invest 2005;60:177–180.[PubMed]

17. Job-Spira N, Fernandez H, Bouyer J, et al. Ruptured tubal ectopic pregnancy:
risk factors and reproductive outcome: results of a population-based study in
France. Am J Obstet Gynecol 1999;180:938–944.[PubMed]

18. Cantwell R, Clutton-Brock T, Cooper G, et al; Centre for Maternal and Child En-
quiries (CMACE). Saving mothers’ lives: reviewing maternal deaths to make
motherhood safer. 2006–08: The eighth report of the Confidential Enquiries into
Maternal Deaths in the United Kingdom. BJOG 2011;118(Suppl.
1):1–203.[PubMed]

© BMJ Publishing Group Ltd 2015. All rights reserved. .......................................................... 12

Tubal ectopic pregnancy
P

reg
n

an
cy an

d
 ch

ild
b

irth

http://www.ncbi.nlm.nih.gov/pubmed/12456628
http://www.ncbi.nlm.nih.gov/pubmed/14618166
http://www.ncbi.nlm.nih.gov/pubmed/11787921
http://www.ncbi.nlm.nih.gov/pubmed/20177279
http://www.ncbi.nlm.nih.gov/pubmed/14699315
http://www.ncbi.nlm.nih.gov/pubmed/15256504
http://www.ncbi.nlm.nih.gov/pubmed/15695311
http://www.ncbi.nlm.nih.gov/pubmed/10548636
http://www.ncbi.nlm.nih.gov/pubmed/13130246
http://www.ncbi.nlm.nih.gov/pubmed/17699814
http://www.ncbi.nlm.nih.gov/pubmed/16730724
http://www.ncbi.nlm.nih.gov/pubmed/8641479
http://www.ncbi.nlm.nih.gov/pubmed/20071358
http://www.ncbi.nlm.nih.gov/pubmed/10036342
http://www.ncbi.nlm.nih.gov/pubmed/16141721
http://www.ncbi.nlm.nih.gov/pubmed/10203662
http://www.ncbi.nlm.nih.gov/pubmed/21356004


19. Condous G, Lu C, Van Huffel SV, et al. Human chorionic gonadotrophin and
progesterone levels in pregnancies of unknown location. Int J Gynaecol Obstet
2004;86:351–357.[PubMed]

20. Strobelt N, Mariani E, Ferrari L, et al. Fertility after ectopic pregnancy. Effects of
surgery and expectant management. J Reprod Med 2000;45:803–807.[PubMed]

21. Helmy S, Sawyer E, Ofili-Yebovi D, et al. Fertility outcomes following expectant
management of tubal ectopic pregnancy. Ultrasound Obstet Gynecol
2007;30:988–993.[PubMed]

22. Buster JE, Krotz S. Reproductive performance after ectopic pregnancy. Semin
Reprod Med 2007;25:131–133.[PubMed]

23. van Mello NM, Mol F, Verhoeve HR, et al. Methotrexate or expectant management
in women with an ectopic pregnancy or pregnancy of unknown location and low
serum hCG concentrations? A randomized comparison. Hum Reprod
2013;28:60–67.[PubMed]

24. Cohen MA, Sauer MV. Expectant management of ectopic pregnancy. Clin Obstet
Gynecol 1999;42:48–54.[PubMed]

25. Elson J, Tailor A, Banerjee S, et al. Expectant management of tubal ectopic
pregnancy: prediction of successful outcome using decision tree analysis. Ultra-
sound Obstet Gynecol 2004;23:552–556.[PubMed]

26. Rantala M, Makinen J. Tubal patency and fertility outcome after expectant man-
agement of ectopic pregnancy. Fertil Steril 1997;68:1043–1046.[PubMed]

27. Royal College of Obstetricians and Gynaecologists. The management of tubal
pregnancy. Guideline no 21. London: RCOG Press, 2004.

28. Banerjee S, Aslam N, Woelfer B, et al. Expectant management of early pregnan-
cies of unknown location: a prospective evaluation of methods to predict sponta-
neous resolution of pregnancy. BJOG 2001;108:158–163.[PubMed]

29. Condous G, Okaro E, Khalid A, et al. The use of a new logistic regression model
for predicting the outcome of pregnancies of unknown location. Hum Reprod
2004;19:1900–1910.[PubMed]

30. Dart RG, Mitterando J, Dart LM. Rate of change of serial beta-human chorionic
gonadotropin values as a predictor of ectopic pregnancy in patients with indeter-
minate transvaginal ultrasound findings. Ann Emerg Med
1999;34:703–710.[PubMed]

31. Hahlin M, Thorburn J, Bryman I.The expectant management of early pregnancies
of uncertain site. Hum Reprod 1995;10:1223–1227.[PubMed]

32. Kooi S, Kock HC, van Etten FH. Tubal rupture despite low and declining serum
hCG levels. Eur J Obstet Gynecol Reprod Biol 1992;46:56–59.[PubMed]

33. Tulandi T, Hemmings R, Khalifa F. Rupture of ectopic pregnancy in women with
low and declining serum beta-human chorionic gonadotropin concentrations.
Fertil Steril 1991;56:786–787.[PubMed]

34. Hajenius PJ, Mol F, Mol BWJ, et al. Interventions for tubal ectopic pregnancy.
In: The Cochrane Library: Issue 9, 2014. Chichester, UK: John Wiley & Sons
Ltd. Search date 2006.

35. Mol F, Mol BW, Ankum WM, et al. Current evidence on surgery, systemic
methotrexate and expectant management in the treatment of tubal ectopic
pregnancy: a systematic review and meta-analysis. Hum Reprod Update
2008;14:309–319.[PubMed]

36. Krag Moeller LB, Moeller C, Thomsen SG, et al. Success and spontaneous
pregnancy rates following systemic methotrexate versus laparoscopic surgery
for tubal pregnancies: a randomized trial. Acta Obstet Gynecol Scand
2009;88:1331–1337.[PubMed]

37. Sowter MC, Farquhar CM, Petrie KJ, et al. A randomised trial comparing single
dose systemic methotrexate and laparoscopic surgery for the treatment of unrup-
tured tubal pregnancy. BJOG 2001;108:192–203.[PubMed]

38. Nieuwkerk PT, Hajenius PJ, Ankum WM, et al. Systemic methotrexate therapy
versus laparoscopic salpingostomy in patients with tubal pregnancy. Part I. Impact
on patients  health-related quality of life. Fertil Steril 1998;70:511–517.[PubMed]

39. Morlock RJ, Lafata JE, Eisenstein D. Cost-effectiveness of single-dose
methotrexate compared with laparoscopic treatment of ectopic pregnancy. Obstet
Gynecol 2000;95:407–412.[PubMed]

40. Barnhart KT, Gosman G, Ashby R, et al. The medical management of ectopic
pregnancy: a meta-analysis comparing "single dose" and "multidose" regimens.
Obstet Gynecol 2003;101:778–784.[PubMed]

41. Isaacs JD Jr, McGehee RP, Cowan BD. Life-threatening neutropenia following
methotrexate treatment of ectopic pregnancy: a report of two cases. Obstet Gy-
necol 1996;88:694–696.[PubMed]

42. Straka M, Zeringue E, Goldman M. A rare drug reaction to methotrexate after
treatment for ectopic pregnancy. Obstetr Gynecol 2004;103:1047–1048.[PubMed]

43. Zullo F, Pellicano M, Di Carlo C, et al. Late complications after systemic
methotrexate treatment of unruptured ectopic pregnancies: a report of three
cases. Eur J Obstet Gynecol Reprod Biol 1996;70:213–214.[PubMed]

44. Kelly H, Harvey D, Moll S. A cautionary tale: fatal outcome of methotrexate
therapy given for management of ectopic pregnancy. Obstet Gynecol
2006;107:439–441.[PubMed]

45. Parker J, Bisits A, Proietto AM. A systematic review of single-dose intramuscular
methotrexate for the treatment of ectopic pregnancy. Aust N Z J Obstet Gynaecol
1998;38:145–150.[PubMed]

46. Gervaise A, Masson L, de Tayrac R, et al. Reproductive outcome after
methotrexate treatment of tubal pregnancies. Fertil Steril
2004;82:304–308.[PubMed]

47. Chapron C, Fernandez H, Dubuisson JB. Treatment of ectopic pregnancy in
2000. J Gynecol Obstet Biol Reprod (Paris) 2000;29:351–361. [In
French][PubMed]

48. Floridon C, Thomsen SG. Methotrexate treatment of ectopic pregnancy. Acta
Obstet Gynecol Scand 1994;73:746–752.[PubMed]

49. Gamzu R, Almog B, Levin Y, et al. Efficacy of methotrexate treatment in extrauter-
ine pregnancies defined by stable or increasing human chorionic gonadotropin
concentrations. Fertil Steril 2002;77:761–765.[PubMed]

50. Lecuru F, Robin F, Bernard JP, et al. Single-dose methotrexate for unruptured
ectopic pregnancy. Int J Gynaecol Obstet 1998;61:253–259.[PubMed]

51. Lipscomb GH, McCord ML, Stovall TG, et al. Predictors of success of
methotrexate treatment in women with tubal ectopic pregnancies. N Engl J Med
1999;341:1974–1978.[PubMed]

52. Nazac A, Gervaise A, Bouyer J, et al. Predictors of success in methotrexate
treatment of women with unruptured tubal pregnancies. Ultrasound Obstet Gy-
necol 2003;21:181–185.[PubMed]

53. Tawfiq A, Agameya AF, Claman P. Predictors of treatment failure for ectopic
pregnancy treated with single-dose methotrexate. Fertil Steril
2000;74:877–880.[PubMed]

54. Erdem M, Erdem A, Arslan M, et al. Single-dose methotrexate for the treatment
of unruptured ectopic pregnancy. Arch Gynecol Obstet
2004;270:201–204.[PubMed]

55. Cho GJ, Lee SH, Shin JW, et al. Predictors of success of repeated injections of
single-dose methotrexate regimen for tubal ectopic pregnancy. J Korean Med
Sci 2006;21:86–89.[PubMed]

56. Menon S, Colins J, Barnhart KT. Establishing a human chorionic gonadotropin
cutoff to guide methotrexate treatment of ectopic pregnancy: a systematic review.
Fertil Steril 2007;87:481–484.[PubMed]

57. Rabischong B, Tran X, Slemain AA, et al. Predictive factors of failure in manage-
ment of ectopic pregnancy with single-dose methotrexate: a general population-
based analysis from the Auvergne Register, France. Fert Steril
2011;95:401–404.[PubMed]

58. Balci O, Ozdemir S, Mahmoud AS, et al. The efficacy of multiple-dose
methotrexate treatment for unruptured tubal ectopic pregnancy and conversion
rate to surgery: a study on 294 cases. Fertil Steril 2010;93:2415–2417.[PubMed]

59. Kirk E, Van Calster B, Condous G, et al. Ectopic pregnancy: using the hCG ratio
to select women for expectant or medical management. Acta Obstet Gynecol
Scand 2011;90:264–272.[PubMed]

60. Dilbaz S, Caliskan E, Dilbaz B, et al. Predictors of methotrexate treatment failure
in ectopic pregnancy. J Reprod Med 2006;51:87–93.[PubMed]

61. Lipscomb GH, Givens VA, Meyer NL, et al. Previous ectopic pregnancy as a
predictor of failure of systemic methotrexate therapy. Fertil Steril
2004;81:1221–1224.[PubMed]

62. Bixby S, Tello R, Kuligowska E. Presence of a yolk sac on transvaginal sonogra-
phy is the most reliable predictor of single-dose methotrexate treatment failure
in ectopic pregnancy. J Ultrasound Med 2005;24:591–598.[PubMed]

63. Potter MB, Lepine LA, Jamieson DJ. Predictors of success with methotrexate
treatment of tubal ectopic pregnancy at Grady Memorial Hospital. Am J Obstet
Gynecol 2003;188:1192–1194.[PubMed]

64. Mol F, van Mello NM, Strandell A, et al; European Surgery in Ectopic Pregnancy
(ESEP) Study Group. Salpingotomy versus salpingectomy in women with tubal
pregnancy (ESEP study): an open-label, multicentre, randomised controlled trial.
Lancet 2014;383:1483–1489.[PubMed]

65. Fernandez H, Capmas P, Lucot JP, et al; GROG. Fertility after ectopic pregnancy:
the DEMETER randomized trial. Hum Reprod 2013;28:1247–1253.[PubMed]

66. Yao M, Tulandi T. Current status of surgical and nonsurgical management of
ectopic pregnancy. Fertil Steril 1997;67:421–433.[PubMed]

67. Bouyer J, Job-Spira N, Pouly JL, et al. Fertility following radical, conservative-
surgical or medical treatment for tubal pregnancy: a population-based study.
BJOG 2000;107:714–721.[PubMed]

68. Mol BW, Matthijsse HC, Tinga DJ, et al. Fertility after conservative and radical
surgery for tubal pregnancy. Hum Reprod 1998;13:1804–1809.[PubMed]

69. Silva PD, Schaper AM, Rooney B. Reproductive outcome after 143 laparoscopic
procedures for ectopic pregnancy. Obstet Gynecol 1993;81:710–715.[PubMed]

70. Lundorff P, Hahlin M, Källfelt B, et al. Adhesion formation after laparoscopic
surgery in tubal pregnancy: a randomized trial versus laparotomy. Fertil Steril
1991;55:911–915.[PubMed]

71. Lundorff P, Thorburn J, Lindblom B. Fertility outcome after conservative surgical
treatment of ectopic pregnancy evaluated in a randomized trial. Fertil Steril
1992;57:998–1002.[PubMed]

72. Jansen FW, Kapiteyn K, Trimbos-Kemper T, et al. Complications of laparoscopy:
a prospective multicentre observational study. Br J Obstet Gynaecol
1997;104:595–600.[PubMed]

73. Garry R.Towards evidence-based laparoscopic entry techniques: clinical problems
and dilemmas. Gynecol Endosc 1999;8:315–326.

74. Rabischong B, Larrain D, Pouly JL, et al. Predicting success of laparoscopic
salpingostomy for ectopic pregnancy. Obstet Gynecol
2010;116:701–707.[PubMed]

75. Chapron C, Fauconnier A, Goffinet F, et al. Laparoscopic surgery is not inherently
dangerous for patients presenting with benign gynaecologic pathology. Results
of a meta-analysis. Hum Reprod 2002;17:1334–1342.[PubMed]

Vinod Kumar
STY6 Community Sexual and Reproductive Healthcare
University Hospitals Birmingham NHS Foundation Trust

Birmingham
UK

© BMJ Publishing Group Ltd 2015. All rights reserved. .......................................................... 13

Tubal ectopic pregnancy
P

reg
n

an
cy an

d
 ch

ild
b

irth

http://www.ncbi.nlm.nih.gov/pubmed/15325852
http://www.ncbi.nlm.nih.gov/pubmed/11077627
http://www.ncbi.nlm.nih.gov/pubmed/18044813
http://www.ncbi.nlm.nih.gov/pubmed/17377900
http://www.ncbi.nlm.nih.gov/pubmed/23081873
http://www.ncbi.nlm.nih.gov/pubmed/10073299
http://www.ncbi.nlm.nih.gov/pubmed/15170794
http://www.ncbi.nlm.nih.gov/pubmed/9418694
http://www.ncbi.nlm.nih.gov/pubmed/11236115
http://www.ncbi.nlm.nih.gov/pubmed/15205400
http://www.ncbi.nlm.nih.gov/pubmed/10577398
http://www.ncbi.nlm.nih.gov/pubmed/7657770
http://www.ncbi.nlm.nih.gov/pubmed/1426503
http://www.ncbi.nlm.nih.gov/pubmed/1717319
http://www.ncbi.nlm.nih.gov/pubmed/18522946
http://www.ncbi.nlm.nih.gov/pubmed/19961341
http://www.ncbi.nlm.nih.gov/pubmed/11236120
http://www.ncbi.nlm.nih.gov/pubmed/9757881
http://www.ncbi.nlm.nih.gov/pubmed/10711553
http://www.ncbi.nlm.nih.gov/pubmed/12681886
http://www.ncbi.nlm.nih.gov/pubmed/8841256
http://www.ncbi.nlm.nih.gov/pubmed/15121603
http://www.ncbi.nlm.nih.gov/pubmed/9119107
http://www.ncbi.nlm.nih.gov/pubmed/16449141
http://www.ncbi.nlm.nih.gov/pubmed/9653847
http://www.ncbi.nlm.nih.gov/pubmed/15302275
http://www.ncbi.nlm.nih.gov/pubmed/10844323
http://www.ncbi.nlm.nih.gov/pubmed/7817722
http://www.ncbi.nlm.nih.gov/pubmed/11937130
http://www.ncbi.nlm.nih.gov/pubmed/9688486
http://www.ncbi.nlm.nih.gov/pubmed/10607814
http://www.ncbi.nlm.nih.gov/pubmed/12601843
http://www.ncbi.nlm.nih.gov/pubmed/11056225
http://www.ncbi.nlm.nih.gov/pubmed/12955534
http://www.ncbi.nlm.nih.gov/pubmed/16479071
http://www.ncbi.nlm.nih.gov/pubmed/17173905
http://www.ncbi.nlm.nih.gov/pubmed/20850718
http://www.ncbi.nlm.nih.gov/pubmed/20137786
http://www.ncbi.nlm.nih.gov/pubmed/21306315
http://www.ncbi.nlm.nih.gov/pubmed/16572908
http://www.ncbi.nlm.nih.gov/pubmed/15136080
http://www.ncbi.nlm.nih.gov/pubmed/15840789
http://www.ncbi.nlm.nih.gov/pubmed/12748475
http://www.ncbi.nlm.nih.gov/pubmed/24499812
http://www.ncbi.nlm.nih.gov/pubmed/23482340
http://www.ncbi.nlm.nih.gov/pubmed/9091325
http://www.ncbi.nlm.nih.gov/pubmed/10847225
http://www.ncbi.nlm.nih.gov/pubmed/9740428
http://www.ncbi.nlm.nih.gov/pubmed/8469458
http://www.ncbi.nlm.nih.gov/pubmed/1827075
http://www.ncbi.nlm.nih.gov/pubmed/1572493
http://www.ncbi.nlm.nih.gov/pubmed/9166204
http://www.ncbi.nlm.nih.gov/pubmed/20733455
http://www.ncbi.nlm.nih.gov/pubmed/11980761


Janesh Gupta
Professor of Obstetrics and Gynaecology

Birmingham University
Birmingham Women’s Hospital

Birmingham
UK

Competing interests: VK and JG declare that they have no competing interests.
We would like to acknowledge the previous contributor of this overview, Rajesh Varma.

Disclaimer

The information contained in this publication is intended for medical professionals. Categories presented in Clinical Evidence indicate a
judgement about the strength of the evidence available to our contributors prior to publication and the relevant importance of benefit and
harms. We rely on our contributors to confirm the accuracy of the information presented and to adhere to describe accepted practices.
Readers should be aware that professionals in the field may have different opinions. Because of this and regular advances in medical research
we strongly recommend that readers' independently verify specified treatments and drugs including manufacturers' guidance. Also, the
categories do not indicate whether a particular treatment is generally appropriate or whether it is suitable for a particular individual. Ultimately
it is the readers' responsibility to make their own professional judgements, so to appropriately advise and treat their patients. To the fullest
extent permitted by law, BMJ Publishing Group Limited and its editors are not responsible for any losses, injury or damage caused to any
person or property (including under contract, by negligence, products liability or otherwise) whether they be direct or indirect, special, inci-
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GRADE Evaluation of interventions for Tubal ectopic pregnancy.

-

Subsequent pregnancy
Important out-

comes

CommentGRADEEffect sizeDirectnessConsistencyQuality
Type of evi-

denceComparisonOutcome
Studies (Partici-

pants)

What are the effects of treatments for unruptured tubal ectopic pregnancy on subsequent fertility?

Quality point deducted for
early termination of
planned recruitment in 1
RCT

Moderate000–14Methotrexate (single or
multiple dose) versus
salpingotomy

Subsequent preg-
nancy

5 (295) [35] [36]

Quality point deducted for
incomplete reporting of re-
sults

Moderate000–14Salpingectomy versus
salpingotomy

Subsequent preg-
nancy

1 (446) [64]

Quality point deducted for
sparse data

Moderate000–14Salpingotomy by la-
paroscopy versus salpingo-
tomy by laparotomy

Subsequent preg-
nancy

2 (127) [35]

We initially allocate 4 points to evidence from RCTs, and 2 points to evidence from observational studies. To attain the final GRADE score for a given comparison, points are deducted or added from this initial
score based on preset criteria relating to the categories of quality, directness, consistency, and effect size. Quality: based on issues affecting methodological rigour (e.g., incomplete reporting of results, quasi-
randomisation, sparse data [<200 people in the analysis]). Consistency: based on similarity of results across studies. Directness: based on generalisability of population or outcomes. Effect size: based on magnitude
of effect as measured by statistics such as relative risk, odds ratio, or hazard ratio.

-
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